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FRAME RAIL TORSION ATTENUATOR 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention relates to vehicle suspensions and, in particular, to a torsion 

attenuator for vehicle frame rails. 

2. Discussion of Related Art 

[0002] A conventional vehicle includes a vehicle frame having a pair of longitudinally 

extending frame rails that support the engine and body. The frame is supported on a plurality of 
ground-engaging wheels that are disposed at opposite ends of a plurality of axles. The vehicle 
may further contain, for example, a steer axle on which the wheels are steerable by the vehicle 
operator and a drive axle whose wheels are driven by the vehicle engine. Each of the axles are 
coupled to the vehicle frame through a suspension that dampens movements transmitted between 
the wheels and the vehicle frame. 

[0003] One conventional vehicle suspension system includes leaf springs disposed on 

opposite sides of a vehicle with each leaf spring coupled to the vehicle frame at first and second 
ends and to an axle beam between the first and second ends. However, this suspension has 
several disadvantages. During braking, movement of the axle causes the leaf springs to wind up, 
which produces a caster change in the axle and a reduction in steering stability. Additionally, 
leaf springs that comprise multiple leaves may produce a harsher ride as the spring flexes. 
[0004] Another conventional suspension system includes the use of air springs, instead of 

leaf springs. An air spring may include a reinforced rubber bag pressurized with air, the bottom 
of which is attached to a mount that reduces the interior volume of the bag during jounce. Such a 
system may further include a microprocessor-controlled system to adjust the air spring and 
provide a more comfortable ride. 

[0005] However, the section of a frame rail where a front suspension is mounted, such as, 

for example, the section of a frame rail in a truck, may have a reduced flange thickness. This 
reduced thickness does not significantly affect the performance of traditional leaf spring 
suspensions. A leaf spring does not load a frame rail locally since the leaf spring has 
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considerable span which transmits torsional loads to frame rail locations that are distant from 
each other. However in air spring suspensions, the compactness and tighter packaging of the 
suspension system may not provide the same advantage. Loads to the frame, such as one wheel 
or two- wheel jounce, may create torsional stress in a frame rail in an air-spring design. 
[0006] The inventors herein have recognized a need for a frame rail torsion attenuator 

that will minimize or eliminate one or more of the above-identified deficiencies. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides a torsion attenuator for a vehicle frame having 

first and second longitudinal frame rails extending substantially parallel to a longitudinal axis. 
[0008] A torsion attenuator in accordance with one embodiment of the present invention 

includes first and second brackets coupled to the first and second frame rails, respectively. The 
torsion attenuator further includes a cable coupled at a first end to the first bracket, and coupled 
at a second end to the second bracket. 

[0009] A torsion attenuator in accordance with another embodiment of the invention 

includes two cables. First and second brackets are coupled to the first and second frame rails, 
respectively. A first end of a first cable is coupled to the first bracket, and the second end of the 
first cable is coupled to the second bracket A first end of a second cable is coupled to the first 
bracket and the second end of the second cable is coupled to said second bracket. 
[0010] A torsion attenuator in accordance with the present invention is advantageous. 

The cable draws tensile loads between the frame rails. As a result, the torsional stiffness of both 
frame rails as a system is higher than each individual frame rail. A torsion attenuator in 
accordance with the present invention provides that the torsional loads are distributed to the 
frame rail system, rather than to the individual rails. In addition, the use of a cable is more 
economic in terms of cost, space, and weight as compared with other alternatives, such as a 
cross-member bar welded between the frame rails. Moreover, the use of the cable provides a 
frame joint that is more resistant to fatigue than a welded cross-member. Further, the use of a 
lightweight cable reduces the bending stresses that may be present in spring seats, as compared 
with other, heavier alternatives. 
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[0011] These and other advantages of this invention will become apparent to one skilled 

in the art from the following detailed description and the accompanying drawings illustrating 
features of this invention by way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Figure 1 is a perspective view illustrating a portion of a vehicle incorporating a 

torsion attenuator in accordance with an embodiment of the present invention. 

[0013] Figure 2 is an exploded perspective view of the assembly of Figure 1. 

[0014] Figure 3 is a perspective view illustrating a portion of a vehicle incorporating a 

torsion attenuator in accordance with another embodiment of the present invention. 

[0015] Figure 4 is a perspective view illustrating a portion of a vehicle incorporating a 

torsion attenuator in accordance with another embodiment of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

[0016] Referring now to the drawings wherein like reference numerals are used to 

identify identical components in the various views, Figures 1 and 2 illustrate a vehicle frame 10 
and portions of a suspension 12 in accordance with the present invention. In the illustrated 
embodiment, frame 10 and suspension 12 are adapted for use with a heavy truck. It should be 
understood, however, that the present invention may find application on a wide variety of 
vehicles. 

[0017] Frame 10 is provided to support an engine (not shown), a cab (not shown) and 

other components of a heavy truck. Frame 10 is conventional in the art and may be made from 
conventional metals and metal alloys such as steel. Frame 10 includes a pair of longitudinal rails 
14, 16 extending in the direction of vehicle travel and substantially parallel to a longitudinal axis 
18, which is in the longitudinal direction of the truck. Frame 10 may further include rail 
reinforcement members 20, 22. 

[0018] Rails 14, 16 are provided to secure and align a cab on frame 10 and are 

conventional in the art. Rails 14, 16 are generally C-shaped in cross-section and open toward 
one another. Rails 14, 16 may include a plurality of apertures configured to receive bolts, 
screws, or other fasteners used to secure brackets and other components of suspension 12 and the 
vehicle. 
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[0019] Reinforcement members 20, 22 provide additional strength and torsional stiffness 

to frame 10. Members 20, 22 may be made from conventional metals and metal alloys such as 
steel. Members 20, 22 may be disposed about an outer surface of rails 14, 16, and may be 
coupled thereto using bolts, screws, welds, or other fastening means. Members 20, 22 may 
additionally provide a foundation on which various components of suspension 12 may be 
mounted. 

[0020] Suspension 12 is provided to maintain the wheels of the vehicle in line with the 

travel of the vehicle, minimize the movement of the vehicle's body during turns and when 
traveling over bumps, and to provide a smooth and comfortable ride in the vehicle. Suspension 
12 may be conventional in the art and may include, among other components, a pair of upper 
suspension control arms (not shown), a pair of lower suspension control arms (not shown), 
shock/spring units (not shown), spring seats 24, 26, strut rods (not shown), torsion attenuator 28, 
and a steering linkage (not shown). 

[0021] Spring seats 24, 26 are provided as supports on which suspension springs (not 

shown) may be anchored. As shown, spring seats 24, 26 are configured to cooperate with a front 
axle assembly of a vehicle. Spring seats 24, 26 are configured to anchor air springs. However, 
those skilled in the art will recognize that spring seats 24, 26 may be adapted to anchor coil 
springs, single-leaf springs, or multi-leaf springs in various locations throughout a vehicle 
suspension system. Spring seats 24, 26 may also anchor other components of a vehicle 
suspension system, such as control arms. Spring seats 24, 26 may include plates 30, 32 and 
brackets 34, 36. Plates 30, 32 and brackets 34, 36 may be made from conventional metals and 
metal alloys such as steel. Plates 30, 32 are coupled to brackets 34, 36 through conventional 
means such as screws, bolts, or welding. Brackets 34, 36 may be configured to be disposed 
about a portion of and mounted to rail reinforcement members 20, 22. Brackets 34, 36 may be 
mounted to members 20, 22 by screws, bolts, welds, or other conventional means. Alternatively, 
brackets 34, 36 may be mounted directly to rails 14, 16 by these methods. 
[0022] Torsion attenuator 28 is provided to increase the stiffness of frame 10 and 

minimize the torsion between rails 14 and rail 16. Attenuator 28 may include brackets 38, 40 
and a cable 42. 
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[0023] Brackets 38, 40 are provided to receive and tautly retain cable 42. Brackets 38, 

40 may be made from conventional metal and metal alloys such as steel. Brackets 38, 40 may be 
disposed about a portion of rail reinforcement members 20, 22, and may be mounted to members 
20, 22 by bolts, screws, welds, or other conventional mounting methods. Brackets 38, 40 may be 
positioned within brackets 34, 36 of spring seats 24, 26 and extend from members 20, 22 in a 
vertical direction relative to axis 18. Additionally, an upper portion 43 of brackets 38, 40 may 
abut plates 30, 32 of spring seats 24, 26 for additional support. Portion 43 may additionally be 
mounted to plates 30, 32 by welds, screws, bolts, or other conventional methods, such that 
brackets 38, 40 may extend from spring seats 24, 26. Brackets 38, 40 may further include 
mounting plates 44, 46 for receiving ends of cable 42. Mounting plates 44, 46 may similarly be 
made of metal or metal alloys such as steel, and be mounted to brackets 38, 40 by welding, 
screws, bolts, or other conventional methods. Mounting plates 44, 46 contain an aperture 48, 
through which ends of cable 42 may extend. 

[0024] Cable 42 is provided to receive a tensile load between rails 14, 16, increase the 

torsional stiffness of frame 10, and reduce the relative torsion between rails 14 and 16. Cable 42 
may be a conventional cable or wire rope and be made from various grades of stainless steel or 
carbon steel. It should be understood, however, that material composition and method of 
manufacture of cable 42 may be varied without departing from the spirit of the present invention. 
Cable 42 may generally extend transverse to longitudinal axis 18, as shown in Figure 1. Cable 
42 may have threaded ends 50, 52. Ends 50, 52 are provided to mount cable 42 to brackets 38, 
40. Ends 50, 52 may be threaded sleeves or studs which are swaged to cable 42. 
[0025] Referring now to Figure 2, jam nuts 54, 56 may be disposed about ends 50, 52. 

Jam nuts 54, 56 are provided to abut mounting plates 44, 46. Ends 50, 52 may then extend 
through mounting plates 44, 46 and be secured thereto by washers 58, 60 and heavy hex nuts 62, 
64, which are disposed about the threaded ends. Jam nuts 54, 56 may be adjusted to vary the 
tension in cable 42 to ensure that cable 42 is taut. 

[0026] Referring now to Figure 3, an alternative embodiment of the present invention is 

shown for a vehicle frame 66. Brackets 68, 70 may be provided with mounting plates 72, 74, as 
discussed above. Brackets 68, 70 may be mounted directly to rails 76, 78, as also described 
above. In this embodiment, brackets 68, 70 may be mounted to rails 76, 78 irrespective of the 
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position of spring seats (not shown). Cable 80, having threaded ends 82, 84 may be tautly 
mounted to brackets 68, 70 as described above. 

[0027] Referring now to Figure 4, still another embodiment of the present invention is 

shown for a vehicle frame 86. Frame 86 includes longitudinally extending frame rails 88, 90. 
Spring seats 92, 94 may be mounted to rails 88, 90 by bolts, screws, welding, or other 
conventional means. Spring seats 92, 94 may further include vertically extending bracket 
portions 96, 98, and mounting ears 100, 102, 104, 106. 

[0028] Portions 96, 98 and mounting ears 100, 102, 104, 106 cooperate to retain tautly a 

pair of cables 108, 1 10. In particular, portions 96, 98 may each include a pair of apertures 112, 
114, 116, 118 through which cables 108, 1 10 may extend. As shown, cables 108, 110 may 
extend substantially parallel to each other and generally transverse to frame rails 88, 90 between 
bracket portions 96, 98. 

[0029] Mounting ears 100, 102, 104, 106 may include apertures for receiving cables 108, 

1 10. Cables 108, 1 10 may include threaded ends 120, 122; and 124, 126, respectively. As 
discussed above, these ends may be threaded sleeves or studs swaged to cables 108, 110. 
Threaded ends 120, 122, 124, 126 may extend through and be mounted to mounting ears 100, 
102, 104, 106 at locations outboard of rails 88, 90. 

[0030] A torsion attenuator in accordance with the present invention represents a 

significant improvement as compared to conventional frame and suspension systems used in 
heavy truck applications. The cable draws tensile loads between the frame rails. The use of one 
or more cables to increase torsional stiffness of the vehicle frame may eliminate the requirement 
of a cross member between the vehicle frame rails. This in turn eliminates the residual stress 
added to the vehicle frame when such a cross member is welded to the vehicle frame rails. 
Moreover, the use of the cable provides a frame joint that is more resistant to fatigue than a 
welded cross-member. The torsion attenuator in accordance with the present invention also 
allows relatively easy manufacture and production in vehicle frames that employ air spring 
suspension systems. 

[0031] While the invention has been particularly shown and described with reference to 

the preferred embodiments thereof, it is well understood by those skilled in the art that the 
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various changes and modifications can be made in the invention without departing from the spirit 
and scope of the invention. 
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